A retrospective study of more than 400 feline nasal biopsy samples in the UK (2006–2013) by Ferguson, S et al.
  
 
RVC OPEN ACCESS REPOSITORY – COPYRIGHT NOTICE 
 
This is the author’s accepted manuscript of:  Ferguson, S., Smith, K. C., Welsh, C. E., & 
Dobromylskyj, M. J. (2019). A retrospective study of more than 400 feline nasal biopsy 
samples in the UK (2006–2013). Journal of Feline Medicine and Surgery. © 2019 SAGE 
https://doi.org/10.1177/1098612X19881847  
 
TITLE: A retrospective study of more than 400 feline nasal biopsy samples in the UK (2006–
2013) 
AUTHORS: Ferguson, S., Smith, K. C., Welsh, C. E., & Dobromylskyj, M. J. 
JOURNAL TITLE: Journal of Feline Medicine and Surgery 
PUBLICATION DATE: 21 October 2019 
PUBLISHER: SAGE Publications 
DOI: 10.1177/1098612X19881847  
 
A retrospective study of more than 400 feline nasal biopsy samples in the United Kingdom 1 
(2006 – 2013).   2 
 3 
Authors: 4 
Stephanie Ferguson,1 Ken C Smith,1 Claire E Welsh,2 and Melanie J Dobromylskyj1,3* 5 
1 Pathology and Pathogen Biology, Royal Veterinary College, Hatfield UK 6 
2 Institute of Cardiovascular and Medical Sciences, College of Medical, Veterinary and Life 7 
Sciences, University of Glasgow, Glasgow UK 8 
3 Finn Pathologists, Diss, Norfolk UK 9 
 10 
* Corresponding author:  11 
Melanie J. Dobromylskyj BSc Vet Path (Hons), BVSc, PhD, FRCPath, MRCVS 12 
Address: Finn Pathologists Histopathology Department, One Eyed Lane, Weybread, Diss, 13 
Norfolk, UK  IP21 5TT 14 
Telephone: +44 1379 855 720 15 
Email: melanie.dobromylskyj@finnpathologists.com 16 
 17 
Key words 18 
Feline, neoplasia, nasal, rhinitis, polyp  19 
 20 
Abstract 21 
Objectives 22 
The main objective of this study is to utilise a large database from a UK-based, commercial 23 
veterinary diagnostic laboratory to ascertain the prevalence of different forms of nasal disease 24 
within the feline population. Further objectives include using this database to detect any breed, 25 
sex, or age predilections, or associations between the degree of brachycephalism, and the 26 
different conditions diagnosed. 27 
  28 
Methods 29 
Records from the laboratory were searched for feline submissions received between the dates 30 
31st May 2006 and 31st October 2013. For all samples taken from the nasal cavity, the diagnosis 31 
was recorded together with the breed, age, sex and neuter status of the cat, whether the clinical 32 
presentation was uni- or bi-lateral and whether a nasal discharge was present. Pedigree breeds 33 
were further sub-classified according to skull conformation into brachycephalic, mesocephalic 34 
and dolicocephalic. Logistic regression models were constructed to assess the adjusted 35 
magnitude of association of significant risk factors with each disease, and each disease was 36 
also used as a potential independent risk factor for each other disease. 37 
 38 
Results 39 
The most prevalent nasal disease was rhinitis, followed by neoplasia and thirdly polyps. The 40 
most commonly diagnosed neoplasm was lymphoma, followed by adenocarcinoma and 41 
undifferentiated carcinoma, with benign tumours being very uncommon. No significant 42 
association was found between skull confirmation and nasal diseases. The only statistically 43 
significant association was polyps being more likely to arise in younger male cats, with a 44 
mesocephalic skull conformation and no nasal discharge. 45 
 46 
Conclusions and relevance 47 
No significant association was found between skull confirmation and nasal diseases, contrary 48 
to what might be expected. The only significant association found between any of the potential 49 
risk factors and various forms of nasal disease, was polyps being more likely to arise in younger 50 
cats; other identified associations are likely to be weak only.  51 
 52 
 53 
Introduction 54 
Feline nasal disease can be frustrating both for owners and for clinicians, and diagnosis 55 
can be difficult as many of the most common conditions present with similar clinical 56 
signs.1,2 Common clinical signs include nasal or ocular discharge, sneezing, upper 57 
respiratory tract noise and dyspnoea.1,2,3 The most common causes of feline nasal disease 58 
include various viral and/or bacterial infections often leading to chronic rhinitis, as well 59 
as trauma / post-traumatic changes, anatomic issues such as stenosis, foreign bodies and 60 
nasal or nasopharyngeal polyps, together with various forms of neoplasia of which 61 
lymphoma is the most commonly diagnosed.1,4,5  62 
 63 
There is growing concern surrounding the breeding of brachycephalic pets within the 64 
veterinary community with regard to their welfare, and the degree of brachycephaly in 65 
popular breeds such as the Persian has become accentuated over time.6 A study in dogs 66 
suggested the clinical symptoms for Brachycephalic Obstructive Airway Syndrome 67 
(BOAS) and rhinitis overlap,7 but no such comparison has been made in cats despite 68 
BOAS being documented in some cat breeds such as the Persian and Exotics.8 The more 69 
extreme the skull conformation the narrower the nasal passages and nasal cavity 70 
become,9 allowing for potential disruption of airflow, which in dogs results in increased 71 
inspiratory effort leading to oedema and inflammation.10 It has also been shown that 72 
severe brachycephaly correlates with decreased drainage of the nasolacrimal ducts in 73 
cats, causing delayed fluid drainage in the nasal cavity.9 The published literature on 74 
brachycephalism in cats is less extensive than in dogs, however it has been shown that 75 
brachycephalic cats are more likely to have upper respiratory tract issues similar to those 76 
in brachycephalic dogs, which includes anatomical changes to the nasal cavity and 77 
turbinates and upper airway swelling.8 As yet, it is not known whether skull conformation 78 
is a factor in the development of chronic nasal conditions such as rhinitis or polyps in 79 
cats. 80 
 81 
The diagnosis of nasal disease relies on various tests including cytology and histopathology 82 
performed on nasal biopsies, microbial culture, rhinoscopy, radiography, and advanced 83 
imaging techniques such as computerized tomography (CT). The aims of the present study 84 
were to ascertain the prevalence of the most commonly diagnosed nasal conditions, based on 85 
cytology or histopathology, in a predominantly first opinion, UK-based cat population, and to 86 
detect any breed, sex, or age predilections, or associations with the degree of brachycephalism, 87 
and the different conditions diagnosed. 88 
 89 
Material and Methods 90 
Records from a large, UK-based commercial diagnostic laboratory (Finn Pathologists, Diss, 91 
UK) were searched for feline submissions received between the dates 31st May 2006 and 31st 92 
October 2013, including samples submitted for various blood tests, cytology and 93 
histopathology. Samples taken from the nasal cavity, including nasal biopsy, nasal flush and 94 
cytology, were then searched for according to the diagnosis made by the pathologist originally 95 
reporting the case. Cases submitted from cats based outside of the UK were excluded. For all 96 
cases included in this study, and where the data were available from the original submission 97 
form, the breed, age, sex and neuter status of the cat were recorded, as well as whether the 98 
clinical presentation was uni- or bi-lateral, whether a nasal discharge was present, and the 99 
diagnosis(es) given by the original reporting pathologist.   100 
 101 
A total of 14 different feline breeds were recorded. Domestic shorthair (DSH), Domestic 102 
longhair (DLH) and unspecified breed (“not stated”) were amalgamated under the term ‘non-103 
pedigree’; all others were considered pedigree. Pedigree breeds were then further sub-classified 104 
according to skull conformation as ‘brachycephalic’ (BC; Persian and Persian crossbreeds, 105 
Burmese, Birman and Birman crossbreeds, British shorthair, British Blue), ‘mesocephalic’ 106 
(MC; DSH, DLH, not stated, Maine Coon, Ragdoll, Bengal, Tonkinese) and ‘dolicocephalic’ 107 
(DC; Oriental, Siamese). Gender was recorded as one of the following: male, female or 108 
unknown.  109 
 110 
The breed of cats in the study population was compared to the breed prevalence of a sample 111 
from the background population (n=3771); this sample from the background population was 112 
based on the stated breed on submission forms accompanying fixed tissue samples received by 113 
the laboratory throughout the study period and with any diagnosis.11 114 
 115 
Diagnoses were recorded as either one or multiple of: 1. Polyp (including nasal, 116 
nasopharyngeal or oropharyngeal); 2. Neoplasia (including lymphoma, adenocarcinoma, 117 
undifferentiated carcinoma or adenoma) or 3. Rhinitis (including infectious such as bacterial 118 
or fungal; “suspected infectious” including suppurative; “allergic” i.e. eosinophilic rhinitis; 119 
“idiopathic” including “chronic-active rhinitis”, “ulcerative rhinitis”, “lymphoplasamcytic 120 
rhinitis” or “rhinitis of unknown origin”).   121 
 122 
Statistical analysis  123 
To determine whether the breed distribution of the nasal samples differed from that of the 124 
underlying population, proportions were compared using a χ2 test. This test was also used to 125 
determine whether a significant association occurred between each disease (rhinitis, neoplasia 126 
or polyps) and each risk factor (age, sex, skull conformation, breed, purebred status), unless 127 
any cell contained <=5 cases, in which case Fisher’s exact tests were used. For these analyses, 128 
age was dichotomised by splitting at the median. Logistic regression models were then 129 
constructed to assess the adjusted magnitude of association of significant risk factors with each 130 
disease. Each disease was also used as a potential independent risk factor for each other disease. 131 
A manual step-wise forward model building process was used. A p value less than 0.05 was 132 
considered to be significant, and two-tailed tests were used.   133 
 134 
Results 135 
The total number of feline submissions to the laboratory over the time period 31st May 2006 to 136 
31st October 2013 was 219,083, including blood samples, cytology and histopathology 137 
submissions.12 Of these, samples arising from the nasal cavity comprised 0.18% (n=405).  138 
 139 
Among the 405 submitted samples, there were 133 cases of neoplasia, 215 of rhinitis and 81 140 
cases of nasal polyps identified. Six samples were positive for both rhinitis and neoplasia, 17 141 
for both rhinitis and polyps and two samples were positive for both polyps and neoplasia.  One 142 
sample was positive for all three diagnoses. The breed distribution in the nasal samples was 143 
significantly different from the distribution in the underlying population (p-value <0.001), with 144 
a greater proportion of purebred cats in the current sample. 145 
 146 
χ2 tests for the significance of association between neoplasia, polyps or rhinitis and each 147 
potential risk factor (age, breed, purebred status, sex, skull conformation, uni/bilateral 148 
presenting signs, history of nasal discharge) revealed no significant associations between any 149 
risk factor and neoplasia or rhinitis (tables 1-3). However, the presence of polyps was more 150 
likely in younger, male cats with mesocephalic skull conformation but without nasal discharge. 151 
 152 
Multivariable logistic regression modelling 153 
After inclusion of other significant variables to a logistic regression model describing the 154 
presence/absence of polyps, skull conformation, sex and nasal discharge were no longer 155 
statistically significant. Polyps were more likely to be diagnosed in nasal samples from younger 156 
cats, and in those where there was no concurrent diagnosis of neoplasia or rhinitis (table 4). 157 
 158 
All nasal disease 159 
Of the 405 cats included in the study, 133 had neoplastic disease either in isolation or in 160 
combination with another pathological process. Neoplastic diseases diagnosed include 161 
lymphoma, adenocarcinoma, undifferentiated carcinoma and adenoma. One hundred and 162 
twenty-six cats had neoplasia as a single diagnosis, five had neoplasia with concurrent rhinitis, 163 
and one had neoplasia (adenoma) in combination with a polyp. In total 215 cats had a diagnosis 164 
of rhinitis, 193 as a single diagnosis and 16 cases had a concurrent polyp. Eighty-one cats had 165 
a diagnosis of polyp, in 63 cats this was the only diagnosis. One cat had concurrent neoplasia 166 
(lymphoma), rhinitis and a polyp (figure 1).  167 
 168 
For 371 of these 405 cats, the age was stated on the submission form; giving a median age of 169 
10 years (range 0.05 - 20 years; figure 2). The gender was specified in 394 cats, with 161 female 170 
(40.9%), of which 122 were neutered, and 233 male (59.1%), of which 185 were neutered. Of 171 
these 405 cats, 75 were pedigree (18.5%), compared to 11.4% of the background population. 172 
Of these, there were 35 Siamese (8.6%), 15 Persian and Persian crossbreeds (3.7%), six Maine 173 
coons (1.5%), four Ragdolls (1%), two each of British Shorthair (BSH), Birman / Birman 174 
crossbreed, Bengal and Tonkinese (0.5%) and one each of the British Blue and Oriental breeds 175 
(0.2%). When sub-classified according to skull conformation, 25 of these cats were considered 176 
brachycephalic (6.4%), 36 cats were classified as dolicocephalic (8.9%) and remainder as 177 
mesocephalic (n=344; 84.9%; table 5). 178 
 179 
Neoplastic disease 180 
Of the 133 cats diagnosed with neoplasia, the age was stated on the submission form for 123 181 
individuals, with a median age of 11 years (range 2 - 20 years; figure 2). The gender was 182 
specified in 129 cats, with 59 female (45.7%) and 70 male (54.3%). Twenty-nine were pedigree 183 
(21.8%), of which 16 were Siamese (12.0%). When sub-classified according to skull 184 
conformation, eight cats were considered brachycephalic (6.0%), seventeen cats were classified 185 
as dolicocephalic (12.8%) and the remainder as mesocephalic (n=108; 81.2%; table 5). A nasal 186 
discharge was described in the clinical history provided for 48 of the 133 cats with neoplastic 187 
disease (36.1%); of these, 15 were described as having epistaxis (11.3%). Clinical signs were 188 
described as bilateral in 13 cases (9.8%), and another 54 cats were described as having 189 
unilateral presenting signs (40.6%; data not specified in the remaining cases).  190 
 191 
Neoplastic disease – lymphoma 192 
Lymphoma was diagnosed in 68 cases, with a median age of 9 years (range 2 - 16 years; figure 193 
2) and with a nasal discharge described in 27 (39.7%). Of these 68 cats, 20 were pedigree 194 
(29.4%), with 14 Siamese (20.6%). Brachycephalic breeds accounted for three cases (4.4%), 195 
while 15 were classified as dolicocephalic (22.1%) and the remaining 50 as mesocephalic 196 
(73.5%; table 5). Gender was recorded for 65 cats, 31 female (47.7%) and 34 male (52.3%).   197 
 198 
Neoplastic disease – malignant epithelial neoplasia 199 
Adenocarcinoma was the diagnosis given in 51 cases, with undifferentiated carcinoma 200 
diagnosed in a further 12 cats. Of all cats diagnosed with a malignant epithelial neoplasm 201 
(adenocarcinoma or undifferentiated carcinoma), a nasal discharge was recorded in 21 cases 202 
(33.3%). The median age for cats diagnosed with malignant epithelial neoplasia was 12.5 years 203 
(range 5 - 20 years, figure 2). Of these 63 cats, nine were pedigree (14.3%). Brachycephalic 204 
breeds accounted for five cases (7.9%), while two were classified as dolicocephalic (3.2%) and 205 
the remaining 56 as mesocephalic (88.9%; table 5). Gender was recorded for 62 cats, with 27 206 
female (43.5%) and 35 male (56.5%). 207 
 208 
A diagnosis of adenoma was seen in just two cases, one in a 12 year old, male neutered DSH 209 
with a concurrent polyp, and the second in a female neutered DSH, aged 18 years.   210 
 211 
Rhinitis 212 
Of the 215 cats diagnosed with various forms of rhinitis, either alone or concurrent with other 213 
nasal disease, the age was stated on the submission form for 197 individuals, with a median 214 
age of 6 years (range 0.1 - 18 years; figure 2). The gender was specified in 207 cats, with 82 215 
female (39.6%), and 125 male (60.4%). Of these 215 cats, 41 were pedigree (19.1%). When 216 
sub-classified according to skull conformation, 13 cats were considered brachycephalic (6.0%). 217 
Twenty cats were classified as dolicocephalic (9.3%) and the remainder as mesocephalic 218 
(n=182; 84.7%; table 5).     219 
 220 
A nasal discharge was described in the clinical history provided for 94 of the 215 cats with a 221 
diagnosis of rhinitis (43.7%); of these, 12 were described as having epistaxis. Clinical signs 222 
were described as bilateral in 20 cases, and another 82 cats were described as having unilateral 223 
presenting signs (data not specified in the remaining cases). Five cats had rhinitis concurrent 224 
with neoplasia; of these five cases, four had a diagnosis of lymphoma and one of 225 
adenocarcinoma.  226 
 227 
Polyps 228 
Eighty-one cats were diagnosed with a polyp originating from the nasal, nasopharyngeal or 229 
oropharangeal cavities, either alone (n = 63) or concurrent with other nasal disease. The age 230 
was stated on the submission form for all except eight of these cats, with a median age of 8 231 
years (range 0.05 - 16 years; figure 2). The gender was recorded for 80 of these cats, with 24 232 
females (30.0%) and 56 males (70.0%). Of these cases, nine were pedigree (11.1%), and when 233 
sub-classified according to skull conformation, five cats were brachycephalic (6.2%). No cats 234 
were classified as dolicocephalic, with the remainder considered mesocephalic (n=76; 93.8%; 235 
table 5). A nasal discharge was described in the clinical history provided on the submission 236 
form for 11 of these cats with a diagnosis of polyp; of these seven had concurrent rhinitis. 237 
Clinical signs were described as bilateral in three cases, and another 29 cats were described as 238 
having unilateral presenting signs (not specified in the remaining cases).  239 
 240 
Discussion 241 
This study examines the prevalence of different diseases arising in the feline nasal cavity, as 242 
based on cytological and histopathological diagnoses, from a large cohort of UK-based cats 243 
with samples predominantly submitted from first opinion practices.  244 
 245 
As such, one limitation of the current study is that this necessarily excludes those nasal diseases 246 
where the diagnosis is made via other modalities, such as imaging, and including stenosis and 247 
other anatomical defects, foreign bodies, and trauma / post-traumatic injuries. However, some 248 
of the most common diseases are definitively diagnosed via cytology and histopathology, 249 
namely the various forms of rhinitis, tumours and polyps.  250 
 251 
In this study, the most common category of disease diagnosed was rhinitis, either in 252 
combination with other pathology, or as a sole diagnosis. This was followed by neoplasia and 253 
thirdly by polyps. Concurrent diseases were often recognised on histopathology, with one 254 
patient diagnosed with lymphoma, rhinitis and a polyp. This order of prevalence is different to 255 
that previously reported by Henderson et al.,1 who reported that neoplasia was more commonly 256 
diagnosed than rhinitis. This may reflect a difference between the two study populations; the 257 
population in the Henderson et al. study was referral-practice based, as opposed to primarily 258 
first opinion practice-based in the current study. This difference in study populations most 259 
likely also explains the variation in the numbers of polyps diagnosed between the two groups.  260 
 261 
A greater proportion of pedigree cats were represented in the present study population 262 
compared to the background population, but this may simply reflect the greater likelihood of 263 
owners of pedigree cats pursuing investigation and diagnosis rather than a predisposition of 264 
pedigree cats to nasal disease per se. Potentially contrary to expectations, in the present study 265 
no significant association between skull confirmation and the various forms of nasal pathology 266 
was detected. The only significant associations found between the various forms of nasal 267 
disease and the risk factors assessed, was of polyps arising in younger, male, mesocephalic cats 268 
without nasal discharge. However, after the inclusion of other significant variables to a logistic 269 
regression model describing the presence/absence of polyps, skull conformation, sex and nasal 270 
discharge were no longer statistically significant. Polyps were more likely to be diagnosed in 271 
nasal samples from younger cats, and in those where there was no concurrent diagnosis of 272 
neoplasia or rhinitis. Chi-squared tests are a test of association, whereas logistic regression is 273 
a measure of association, therefore any significant associations between polyps and being male, 274 
having a mesocephalic skull or nasal discharge are likely to be weak only.  275 
 276 
Findings of significant associations between various factors, including age, gender and breed, 277 
differ between the various published studies,1,4,13,14 with some reporting increased risk for male 278 
cats, older cats, and Siamese for various conditions, and others not, including the present study. 279 
It is difficult to compare these studies directly as they differ somewhat in terms of the study 280 
population and the diagnoses included.  281 
 282 
The three categories of diagnoses, namely rhinitis, neoplasia and polyp, all have the potential 283 
to be diagnosed on the same sample – despite this, the logistic regression showed they were 284 
not likely to co-occur. This may simply be due to the nature of the biopsy samples obtained, 285 
i.e. a biopsy sample is likely to be obtained from a polyp or distinct mass if visible within the 286 
nasal cavity, and not from the adjacent mucosa, and this targeting of samples may result in 287 
concurrent pathology not being represented in the biopsy material submitted for assessment. 288 
One limitation of the current study is the reliance on the biopsy samples to be fully 289 
representative of all the nasal pathology present in that individual. 290 
 291 
For cats diagnosed with neoplasia of any histological type, the age at diagnosis in the current 292 
study ranged from two to 20 years, with a median of 11 years, similar to a previous study.4 In 293 
the present study, from the ages of two to four years lymphoma was the only histological type 294 
of neoplasm diagnosed, with the youngest cat diagnosed with carcinoma being five years old. 295 
This previous study4 also reported an increased risk in males and in older cats, but these 296 
associations were not found in the current study, nor by Henderson et al.1  297 
 298 
In agreement with various previous studies, lymphoma was the most commonly diagnosed 299 
neoplasm in the nasal cavity of cats.1,4,5 The second most commonly diagnosed tumour was 300 
adenocarcoma, followed by undifferentiated carcinoma. By comparison, benign neoplasms 301 
were infrequent, comprising only 1.5% of all tumours diagnosed. One previous study4 reported 302 
a wider range of tumour types than the present study, despite a similarly-sized population, and 303 
it may be that some of the less common nasal neoplasms (including various forms of sarcoma) 304 
were not detected in the database search as they may not have specified the site as nasal in 305 
either the diagnosis given or in the sample type submitted.  306 
 307 
Other limitations of this study include its retrospective nature, and the absence of clinical 308 
outcome data, or information regarding previous therapies. Furthermore some breeds and some 309 
categories of skull confirmation were small. Rhinitis is a non-specific diagnosis encompassing 310 
a wide range of processes, and in the present study, there was no differentiation between the 311 
various forms, for example fungal, bacterial or allergic rhinitis. 312 
 313 
Conclusions 314 
In this large scale study of nasal biopsy submissions from UK-based cats, no significant 315 
association was found between skull confirmation and nasal diseases, contrary to what might 316 
be expected. The only significant association found, when multivariable logistic regression 317 
modelling was used, between any of the potential risk factors and various forms of nasal 318 
disease, was polyps being more likely to arise in younger cats. No other significant 319 
associations, including between breed, sex, or age, and the different conditions was found. 320 
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  391 
Table 1. Distribution of risk factors across skull conformation types 392 
  Skull conformation  
  
Brachycephalic 
(n=25) 
Mesocephalic   
(n=344) 
Dolicocephalic 
(n=36) P-value 
Age (y)  9.44 (3.59) 9.90 (4.22) 8.53 (3.86) 0.18 
Sex Female 14 (56.0%) 122 (36.6%) 25 (71.4%) <0.001 
 Male 11 (44.0%) 211 (63.4%) 10 (28.6%)  
‘Purebred’ status No 0 (0.0%) 330 (95.9%) 0 (0.0%) <0.001 
 Yes 25 (100.0%) 14 (4.1%) 36 (100.0%)  
Polyp No 20 (80.0%) 268 (77.9%) 36 (100.0%) 0.007 
 Yes 5 (20.0%) 76 (22.1%) 0 (0.0%)  
Rhinitis No 12 (48.0%) 162 (47.1%) 16 (44.4%) 0.95 
 Yes 13 (52.0%) 182 (52.9%) 20 (55.6%)  
Neoplasm No 17 (68.0%) 236 (68.6%) 19 (52.8%) 0.16 
 Yes 8 (32.0%) 108 (31.4%) 17 (47.2%)  
Nasal discharge  No 19 (76.0%) 220 (64.0%) 22 (61.1%) 0.43 
 Yes 6 (24.0%) 124 (36.0%) 14 (38.9%)  
 393 
Table 2. Distribution of risk factors across samples with detected neoplasia, rhinitis or 394 
polyps. 395 
  Neoplasia Rhinitis Polyp 
  No (n=272) 
Yes 
(n=133) 
P-value No (n=190) 
Yes 
(n=215) 
P-value 
No 
(n=324
) 
Yes 
(n=81) 
P-value 
Age in years 
(standard 
deviation) 
 9.23 (4.25) 
10.76 
(3.80) 
<0.001 9.92 (4.41) 9.59 (3.93) 0.45 
10.19 
(3.85) 
7.90 
(4.87) 
<0.001 
Sex Female 
102 
(38.6%) 
59 (45.7%) 0.18 79 (42.5%) 82 (39.6%) 0.56 
137 
(43.8%
) 
24 
(30.0%
) 
0.025 
 Male 
162 
(61.4%) 
70 (54.3%)  
107 
(57.5%) 
125 
(60.4%) 
 
176 
(56.2%
) 
56 
(70.0%
) 
 
‘Purebred’ 
status 
No 
227 
(83.5%) 
104 
(78.2%) 
0.20 
156 
(82.1%) 
175 
(81.4%) 
0.85 
259 
(79.9%
) 
72 
(88.9%
) 
0.062 
 Yes 45 (16.5%) 29 (21.8%)  34 (17.9%) 40 (18.6%)  
65 
(20.1%
) 
9 
(11.1%
) 
 
Skull 
conformation 
Brachy. 17 (6.3%) 8 (6.0%) 0.16 12 (6.3%) 13 (6.0%) 0.95 
20 
(6.2%) 
5 
(6.2%) 
0.007 
 Meso. 
236 
(86.8%) 
108 
(81.2%) 
 162 
(85.3%) 
182 
(84.7%) 
 
268 
(82.7%
) 
76 
(93.8%
) 
 
 Dolico. 19 (7.0%) 17 (12.8%)  16 (8.4%) 20 (9.3%)  
36 
(11.1%
) 
0 
(0.0%) 
 
Nasal 
discharge  
No 
176 
(64.7%) 
85 (63.9%) 0.88 
140 
(73.7%) 
121 
(56.3%) 
<0.001 
191 
(59.0%
) 
70 
(86.4%
) 
<0.001 
 Yes 96 (35.3%) 48 (36.1%)  50 (26.3%) 94 (43.7%)  
133 
(41.0%
) 
11 
(13.6%
) 
 
 396 
  397 
Table 3. Significance of the association of each risk factor with neoplasia, polyps or 398 
rhinitis, using χ2 or Fisher’s exact tests. 399 
Risk Factor χ2(or Fisher’s exact) test p-
value (r) 
 Neoplasia Rhinitis Polyp 
Age, years 0.08 
(3.11) 
0.63 
(0.24) 
0.02 
(5.18) 
Skull conformation 0.16 
(3.71) 
0.95 
(0.10) 
0.001 
Sex 0.18 
(1.81) 
0.57 
(0.33) 
0.03 
(5.00) 
Breed 0.35 0.42 0.03 
Purebred status 0.20 
(1.66) 
0.85 
(0.03) 
0.06 
(3.48) 
Nasal discharge 0.88 
(0.02) 
<0.001 
(13.34) 
<0.001 
(21.34) 
Unilateral/bilateral 0.69 0.56 0.21 
 400 
Table 4.  Logistic regression model of polyps (n=81) among 405 feline nasal samples 401 
received by a commercial veterinary diagnostic laboratory between 31st May 2006 and 402 
31st October 2013. 403 
Risk factor 
Odds 
Ratio 
Lower 
95% CI 
Upper 
95% CI P-value 
Age, yrs 0.875 0.776 0.987 0.03 
Neoplasm 0 0 0.004 <0.01 
Rhinitis 0.007 0.001 0.065 <0.01 
CI confidence interval. 404 
Table 5. Breed and skull conformation in the background and study populations. 405 
  BACKGROUND STUDY                       
    % 
All nasal 
disease    % Rhinitis    % Neoplasia  % Lymphoma % Carcinoma % Polyp        % 
All cats 3771 
 
405 
 
215 
 
133 
 
68 
 
63 
 
81 
 
Non-pedigree 3340 88.6 330 81.5 174 80.9 104 78.2 48 70.6 54 85.7 72 88.9 
Pedigree 431 11.4 75 18.5 41 19.1 29 21.8 20 29.4 9 14.3 9 11.1 
DSH 2876 76.3 303 74.8 
          
DLH 337 8.9 24 5.9 
          
Not stated 127 3.4 3 0.7 3 
 
0 
 
0 
 
0 
 
0 
 
Siamese 66 1.8 35 8.6 20 9.3 16 12.0 14 20.6 2 3.2 0 
 
Persian* 82 2.2 15 3.7 9 4.2 4 3.0 1 1.5 3 4.8 3 3.7 
Maine coon 63 1.7 6 1.5 2 0.9 3 2.3 2 2.9 1 1.6 2 2.5 
Burmese 43 1.1 5 1.2 2 0.9 2 1.5 2 2.9 0 
 
1 1.2 
Ragdoll 25 0.7 4 1.0 4 1.9 0 
 
0 
 
0 
 
1 1.2 
BSH 7 0.2 2 0.5 0 
 
1 0.8 0 
 
1 1.6 1 1.2 
Birman^ 9 0.2 2 0.5 1 0.5 1 0.8 0 
 
1 1.6 0 
 
Bengal 21 0.6 2 0.5 1 0.5 1 0.8 0 
 
1 1.6 0 
 
Tonkinese 9 0.2 2 0.5 1 0.5 0 
 
0 
 
0 
 
1 1.2 
British Blue 22 0.6 1 0.2 1 0.5 0 
 
0 
 
0 
 
0 
 
Oriental 11 0.3 1 0.2 0 
 
1 0.8 1 1.5 0 
 
0 
 
Other pedigree 73 1.9 0 
 
0 
 
0 
 
0 
 
0 
 
0 
 
BC 163 4.3 25 6.2 13 6.0 8 6.0 3 4.4 5 7.9 5 6.2 
MC 3531 93.6 344 84.9 182 84.7 108 81.2 50 73.5 56 88.9 76 93.8 
DC 77 2.0 36 8.9 20 9.3 17 12.8 15 22.1 2 3.2 0 
 
 406 
Table 5 shows the breed and skull conformation of the background (control) and study 407 
populations, with the study population shown also according to diagnosis. DSH – Domestic 408 
short-hair; DLH – Domestic long-hair; BSH – British short-hair; Persian* - includes 409 
crossbreeds; Birman^ - includes crossbreeds; BC – brachycephalic; MC – mesocephalic; DC – 410 
dolicocephalic; BC includes Persians and crossbreeds, Burmese, Birman and crossbreeds, BSH 411 
and British Blue; MC includes DSH, DLH, not stated, Maine coon, Ragdoll, Bengal and 412 
Tonkinese; DC includes Oriental and Siamese; non-pedigree includes DSH, DLH and not 413 
stated.  414 
 415 
 416 
Figure legends 417 
Figure 1. Graph demonstrating proportions of cats with nasal disease, with the various 418 
diagnoses either alone or in combinations 419 
 420 
 421 
 422 
Figure 2. Graph demonstrating the ages of cats presenting with various diagnoses 423 
 424 
